2,3,7,8-Tetrachlorodibenzo-p-dioxin stimulation of tyrosine phosphorylation in B lymphocytes: potential role in immunosuppression.
The prototype halogenated aromatic hydrocarbon 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is carcinogenic and toxic in experimental animals. At the cellular level, TCDD toxicity is often expressed as an inhibition or alteration in normal cell maturation. In this respect, we and others have demonstrated that exposure of experimental animals to TCDD causes immunosuppression, including inhibition of B lymphocyte maturation and antibody synthesis. Although the immunological effects of TCDD are well described, little is known about its mechanism of action. In the present studies, it was found that TCDD increases membrane protein phosphorylation, which is, in part, associated with tyrosine-specific phosphorylation in B lymphocytes. This increase in phosphorylation occurred within minutes following TCDD treatment and was not associated with protein kinase C. The increase in tyrosine kinase by TCDD appears to be primarily due to de novo synthesis of new protein, because the protein synthesis inhibitors puromycin and cycloheximide, as well as the transcriptional inhibitor actinomycin D, partially inhibited the effect, although increased activity of preexisting protein cannot be fully dismissed. The dose response for increased phosphorylation by TCDD was identical to that we previously reported for inhibition of antibody synthesis, suggesting that immunosuppression by TCDD may be expressed through alterations in regulatory processes controlled by tyrosine kinases. These studies are discussed in terms of the potential role of TCDD-induced tyrosine phosphorylation in immunosuppression.